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KLOPPROGGE , CORINNA 
SCHRODER, HARTWIG 
HAE FNER, STEFAN 

<120> P EF-TU EXPRESSION UNITS 

<130> BGI-186US 

<140> 10/582,918 
<141> 2006-06-14 

<150> PCT/EP04/014266 
<151> 2004-12-15 

<150> DE 10359594 . 5 
<151> 2003-12-18 

<160> 42 

<170> Patentln Ver. 3.3 

<210> 1 
<211> 186 
<212> DNA 

<213> Corynebacterium glutamicum 

<400> 1 

ggccgttacc ctgcgaatgt ccacagggta gctggtagtt tgaaaatcaa cgccgttgcc 60 
cttaggattc agtaactggc acattttgta atgcgctaga tctgtgtgct cagtcttcca 120 
ggctgcttat cacagtgaaa gcaaaaccaa ttcgtggctg cgaaagtcgt agccaccacg 180 
aagtcc 186 



<210> 2 
<211> 199 
<212> DNA 

<213> Corynebacterium glutamicum 

<400> 2 

ggccgttacc ctgcgaatgt ccacagggta gctggtagtt tgaaaatcaa cgccgttgcc 60 
cttaggattc agtaactggc acattttgta atgcgctaga tctgtgtgct cagtcttcca 120 
ggctgcttat cacagtgaaa gcaaaaccaa ttcgtggctg cgaaagtcgt agccaccacg 180 
aagtccagga ggacataca 199 



<210> 3 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 3 

atgaatgatg agaatattca aagctccaac tatcagccat tcccgagttt tgacgattgg 60 
aaacagatcg aggtgtcgct cttagatgtc atcgaatcct cacgccattt ttctgatttg 120 
aaagatagca ctgatcgttc tgcgttagat gctgcgctag agagagcaaa aagagctgcc 180 
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gcagttgata ccaatgccat agaaggaatc ttccaaactg atcgcggttt tacccataca 240 
gttgcaacgc aggtaggggc ttgggagcaa caaatggcga tgaaaggcaa acatgttaag 300 
cctgcgtttg acgatactct agaaggcttt gagtatgttc tcgatgcagt aactggtaga 360 
actccaatct ctcagcaatg gattagaaat ttgcacgccg tcattctgcg gagccaagaa 420 
agccacgagg tttttacagc cgttggagtc caaaatcagg cgcttcagaa aggcgagtat 480 
aaaactcagc caaatagtcc acagcgctca gatggatctg tacatgcata cgccccagtt 540 
gaagatactc ctgctgaaat ggctagattt atttcagaac ttgaatctaa ggaattctta 600 
gcagccgaga aggttattca agctgcctat gcccactatg ctttcgtatg tattcatcct 660 
tttgcagatg ggaatggacg agttgcacga gccttggcta gtgtttttct atacaaagat 720 
cctggtgtcc ctctcgtaat ctaccaagat caacgcagag attacatcca tgctctagaa 780 
gcagcggaca agaataaccc gctcctgctg attagattct ttgctgaacg agtgaccgat 84 0 
actattaact ctattatcgt tgatctcact accccgatcg cgggtaaatc tggttcggct 900 
aagctttcgg atgcgctacg ccccactcgc gtattaccag aattacatga tgctgcacat 960 
aggctccaag aaagtttatt tacagaaatc cgatctcgat tggatgaaga aggaaaaagg 1020 
aatgggttgg agtttctact tcaacggatt tttatcggtt ccccattcaa tctgccagag 1080 
ggctataacg ctttccctga tagctattgt ctgaccttag ctttcaatag caactctcca 1140 
aaacaaatct tccacccgct atccatagta atagcagctc gagatgggaa aagagcgagc 1200 
agcgacctcg tggcagctac ttctattgga tacaactttc acgcttacgg acgtgaagtc 1260 
gagcctgttg ttactgaaag ctttcgagaa cgtgtgaaaa tttacgccga cgggattgta 1320 
gatcacttct taaccgaact ggctaaaaag tttcaacaga attaa 1365 



<210> 4 
<211> 454 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Asn Asp Glu Asn lie Gin Ser Ser Asn Tyr Gin Pro Phe Pro Ser 
15 10 15 

Phe Asp Asp Trp Lys Gin lie Glu Val Ser Leu Leu Asp Val lie Glu 

20 25 30 

Ser Ser Arg His Phe Ser Asp Leu Lys Asp Ser Thr Asp Arg Ser Ala 
35 40 45 

Leu Asp Ala Ala Leu Glu Arg Ala Lys Arg Ala Ala Ala Val Asp Thr 
50 55 60 

Asn Ala lie Glu Gly lie Phe Gin Thr Asp Arg Gly Phe Thr His Thr 
65 70 75 80 

Val Ala Thr Gin Val Gly Ala Trp Glu Gin Gin Met Ala Met Lys Gly 

85 90 95 

Lys His Vai Lys Pro Ala Phe Asp Asp Thr Leu Glu Gly Phe Glu Tyr 

100 105 110 

Val Leu Asp Ala Val Thr Gly Arg Thr Pro lie Ser Gin Gin Trp lie 
115 120 125 

Arg Asn Leu His Ala Val lie Leu Arg Ser Gin Glu Ser His Glu Val 
130 135 140 



Phe Thr Ala Val Gly Val Gin Asn Gin Ala Leu Gin Lys Gly Glu Tyr 
145 150 155 160 
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Lys Thr Gin Pro 



Tyr Ala Pro Val 

180 

Glu Leu Glu Ser 
195 

Ala Tyr Ala His 
210 

Asn Gly Arg Val 
225 

Pro Gly Val Pro 



His Ala Leu Glu 

260 

Phe Phe Ala Glu 
275 

Leu Thr Thr Pro 
290 

Ala Leu Arg Pro 
305 

Arg Leu Gin Glu 



Glu Gly Lys Arg 

340 

Gly Ser Pro Phe 
355 

Tyr Cys Leu Thr 
370 

His Pro Leu Ser 
385 

Ser Asp Leu Val 



Gly Arg Glu Val 

420 

Lys He Tyr Ala 



Asn Ser Pro Gin 
165 

Glu Asp Thr Pro 



Lys Glu Phe Leu 

200 

Tyr Ala Phe Val 
215 

Ala Arg Ala Leu 
230 

Leu Val He Tyr 
245 

Ala Ala Asp Lys 



Arg Val Thr Asp 

280 

He Ala Gly Lys 
295 

Thr Arg Val Leu 
310 

Ser Leu Phe Thr 
325 

Asn Gly Leu Glu 



Asn Leu Pro Glu 

360 

Leu Ala Phe Asn 
375 

He Val He Ala 
390 

Ala Ala Thr Ser 
405 

Glu Pro Val Val 



Asp Gly He Val 

440 



Arg Ser Asp Gly 
170 

Ala Glu Met Ala 
185 

Ala Ala Glu Lys 



Cys He His Pro 

220 

Ala Ser Val Phe 
235 

Gin Asp Gin Arg 
250 

Asn Asn Pro Leu 
265 

Thr lie Asn Ser 



Ser Gly Ser Ala 

300 

Pro Glu Leu His 
315 

Glu lie Arg Ser 
330 

Phe Leu Leu Gin 
345 

Gly Tyr Asn Ala 



Ser Asn Ser Pro 

380 

Ala Arg Asp Gly 
395 

He Gly Tyr Asn 
410 

Thr Glu Ser Phe 
425 

Asp His Phe Leu 



Ser Val His Ala 
175 

Arg Phe lie Ser 
190 

Val lie Gin Ala 
205 

Phe Ala Asp Gly 



Leu Tyr Lys Asp 

240 

Arg Asp Tyr He 
255 

Leu Leu lie Arg 
270 

lie lie Val Asp 
285 

Lys Leu Ser Asp 



Asp Ala Ala His 

320 

Arg Leu Asp Glu 
335 

Arg lie Phe lie 
350 

Phe Pro Asp Ser 
365 

Lys Gin lie Phe 



Lys Arg Ala Ser 

400 

Phe His Ala Tyr 
415 

Arg Glu Arg Val 
430 

Thr Glu Leu Ala 
445 



Lys Lys Phe Gin Gin Asn 
450 



<210> 5 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 5 

cccgggatcc gctagcggcg cgccggccgg cccggtgtga aataccgcac ag 



<210> 6 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 6 

tctagactcg agcggccgcg gccggccttt aaattgaaga cgaaagggcc teg 

<210> 7 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 7 

gagatctaga cccggggatc cgctagcggg ctgetaaagg aagcgga 

<210> 8 - 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 8 

gagaggegeg ccgctagcgt gggcgaagaa ctccagca 

<210> 9 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



V 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 9 

gagagggcgg ccgcgcaaag tcccgcttcg tgaa 34 



<210> 10 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

* 

<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 10 

gagagggcgg ccgctcaagt cggtcaagcc acgc 34 



<210> 11 
<211> 140 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 11 

tcgaatttaa atctcgagag gcctgacgtc gggcccggta ccacgcgtca tatgactagt 60 
tcggacctag ggatatcgtc gacatcgatg ctcttctgcg ttaattaaca attgggatcc 120 
tctagacccg ggatttaaat 140 



<210> 12 
<211> 140 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 12 

gatcatttaa atcccgggtc tagaggatcc caattgttaa ttaacgcaga agagcatcga 60 
tgtcgacgat atccctaggt ccgaactagt catatgacgc gtggtaccgg gcccgacgtc 120 
aggcctctcg agatttaaat 140 



<210> 13 

<211> 5091 

<212> DNA 

<213> Artificial Sequence 



6 



<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 13 

tcgatttaaa tctcgagagg cctgacgtcg ggcccggtac cacgcgtcat atgactagtt 60 
cggacctagg gatatcgtcg acatcgatgc tcttctgcgt taattaacaa ttgggatcct 120 
ctagacccgg gatttaaatc gctagcgggc tgctaaagga agcggaacac gtagaaagcc 180 
agtccgcaga aacggtgctg accccggatg aatgtcagct actgggctat ctggacaagg 24 0 
gaaaacgcaa gcgcaaagag aaagcaggta gcttgcagtg ggcttacatg gcgatagcta 300 
gactgggcgg ttttatggac agcaagcgaa ccggaattgc cagctggggc gccctctggt 360 
aaggttggga agccctgcaa agtaaactgg atggctttct tgccgccaag gatctgatgg 420 
cgcaggggat caagatctga tcaagagaca ggatgaggat cgtttcgcat gattgaacaa 4 80 
gatggattgc acgcaggttc tccggccgct tgggtggaga ggctattcgg ctatgactgg 540 
gcacaacaga caatcggctg ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgc 600 
ccggttcttt ttgtcaagac cgacctgtcc ggtgccctga atgaactgca ggacgaggca 660 
gcgcggctat cgtggctggc cacgacgggc gttccttgcg cagctgtgct cgacgttgtc 720 
actgaagcgg gaagggactg gctgctattg ggcgaagtgc cggggcagga tctcctgtca 780 
tctcaccttg ctcctgccga gaaagtatcc atcatggctg atgcaatgcg gcggctgcat 840 
acgcttgatc cggctacctg cccattcgac caccaagcga aacatcgcat cgagcgagca 900 
cgtactcgga tggaagccgg tcttgtcgat caggatgatc tggacgaaga gcatcagggg 960 
ctcgcgccag ccgaactgtt cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc 1020 
gtcgtgaccc atggcgatgc ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct 1080 
ggattcatcg actgtggccg gctgggtgtg gcggaccgct atcaggacat agcgttggct 114 0 
acccgtgata ttgctgaaga gcttggcggc gaatgggctg accgcttcct cgtgctttac 1200 
ggtatcgccg ctcccgattc gcagcgcatc gccttctatc gccttcttga cgagttcttc 1260 
tgagcgggac tctggggttc gaaatgaccg accaagcgac gcccaacctg ccatcacgag 1320 
atttcgattc caccgccgcc ttctatgaaa ggttgggctt cggaatcgtt ttccgggacg 1380 
ccggctggat gatcctccag cgcggggatc tcatgctgga gttcttcgcc cacgctagcg 144 0 
gcgcgccggc cggcccggtg tgaaataccg cacagatgcg taaggagaaa ataccgcatc 1500 
aggcgctctt ccgcttcctc gctcactgac tcgctgcgct cggtcgttcg gctgcggcga 1560 
gcggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg ggataacgca 1620 
ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa ggccgcgttg 168 0 
ctggcgtttt tccataggct ccgcccccct gacgagcatc acaaaaatcg acgctcaagt 1740 
cagaggtggc gaaacccgac aggactataa agataccagg cgtttccccc tggaagctcc 1800 
ctcgtgcgct ctcctgttcc gaccctgccg cttaccggat acctgtccgc ctttctccct 1860 
tcgggaagcg tggcgctttc tcatagctca cgctgtaggt atctcagttc ggtgtaggtc 1920 
gttcgctcca agctgggctg tgtgcacgaa ccccccgttc agcccgaccg ctgcgcctta 1980 
tccggtaact atcgtcttga gtccaacccg gtaagacacg acttatcgcc actggcagca 2040 
gccactggta acaggattag cagagcgagg tatgtaggcg gtgctacaga gttcttgaag 2100 
tggtggccta actacggcta cactagaagg acagtatttg gtatctgcgc tctgctgaag 2160 
ccagttacct tcggaaaaag agttggtagc tcttgatccg gcaaacaaac caccgctggt 2220 
agcggtggtt tttttgtttg caagcagcag attacgcgca gaaaaaaagg atctcaagaa 2280 
gatcctttga tcttttctac ggggtctgac gctcagtgga acgaaaactc acgttaaggg 2340 
attttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa ggccggccgc 2400 
ggccgcgcaa agtcccgctt cgtgaaaatt ttcgtgccgc gtgattttcc gccaaaaact 2460 
ttaacgaacg ttcgttataa tggtgtcatg accttcacga cgaagtacta aaattggccc 2520 
gaatcatcag ctatggatct ctctgatgtc gcgctggagt ccgacgcgct cgatgctgcc 2580 
gtcgatttaa aaacggtgat cggatttttc cgagctctcg atacgacgga cgcgccagca 264 0 
tcacgagact gggccagtgc cgcgagcgac ctagaaactc tcgtggcgga tcttgaggag 2700 
ctggctgacg agctgcgtgc tcggccagcg ccaggaggac gcacagtagt ggaggatgca 2 76 0 
atcagttgcg cctactgcgg tggcctgatt cctccccggc ctgacccgcg aggacggcgc 2820 
gcaaaatatt gctcagatgc gtgtcgtgcc gcagccagcc gcgagcgcgc caacaaacgc 2880 
cacgccgagg agctggaggc ggctaggtcg caaatggcgc tggaagtgcg tcccccgagc 294 0 
gaaattttgg ccatggtcgt cacagagctg gaagcggcag cgagaattat cgcgatcgtg 3000 
gcggtgcccg caggcatgac aaacatcgta aatgccgcgt ttcgtgtgcc gtggccgccc 3060 
aggacgtgtc agcgccgcca ccacctgcac cgaatcggca gcagcgtcgc gcgtcgaaaa 3120 
agcgcacagg cggcaagaag cgataagctg cacgaatacc tgaaaaatgt tgaacgcccc 318 0 
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gtgagcggta actcacaggg cgtcggctaa cccccagtcc aaacctggga gaaagcgctc 324 0 
aaaaatgact ctagcggatt cacgagacat tgacacaccg gcctggaaat tttccgctga 3300 
tctgttcgac acccatcccg agctcgcgct gcgatcacgt ggctggacga gcgaagaccg 3360 
ccgcgaattc ctcgctcacc tgggcagaga aaatttccag ggcagcaaga cccgcgactt 3420 
cgccagcgct tggatcaaag acccggacac ggagaaacac agccgaagtt ataccgagtt 3480 
ggttcaaaat cgcttgcccg gtgccagtat gttgctctga cgcacgcgca gcacgcagcc 3540 
gtgcttgtcc tggacattga tgtgccgagc caccaggccg gcgggaaaat cgagcacgta 3600 
aaccccgagg tctacgcgat tttggagcgc tgggcacgcc tggaaaaagc gccagcttgg 3 66 0 
atcggcgtga atccactgag cgggaaatgc cagctcatct ggctcattga tccggtgtat 372 0 
gccgcagcag gcatgagcag cccgaatatg cgcctgctgg ctgcaacgac cgaggaaatg 3780 
acccgcgttt tcggcgctga ccaggctttt tcacataggc tgagccgtgg ccactgcact 3840 
ctccgacgat cccagccgta ccgctggcat gcccagcaca atcgcgtgga tcgcctagct 3900 
gatcttatgg aggttgctcg catgatctca ggcacagaaa aacctaaaaa acgctatgag 3960 
caggagtttt ctagcggacg ggcacgtatc gaagcggcaa gaaaagccac tgcggaagca 4 02 0 
aaagcacttg ccacgcttga agcaagcctg ccgagcgccg ctgaagcgtc tggagagctg 4080 
atcgacggcg tccgtgtcct ctggactgct ccagggcgtg ccgcccgtga tgagacggct 414 0 
tttcgccacg ctttgactgt gggataccag ttaaaagcgg ctggtgagcg cctaaaagac 4200 
accaagggtc atcgagccta cgagcgtgcc tacaccgtcg ctcaggcggt cggaggaggc 426 0 
cgtgagcctg atctgccgcc ggactgtgac cgccagacgg attggccgcg acgtgtgcgc 4320 
ggctacgtcg ctaaaggcca gccagtcgtc cctgctcgtc agacagagac gcagagccag 4380 
ccgaggcgaa aagctctggc cactatggga agacgtggcg gtaaaaaggc cgcagaacgc 4440 
tggaaagacc caaacagtga gtacgcccga gcacagcgag aaaaactagc taagtccagt 4500 
caacgacaag ctaggaaagc taaaggaaat cgcttgacca ttgcaggttg gtttatgact 4560 
gttgagggag agactggctc gtggccgaca atcaatgaag ctatgtctga atttagcgtg 4620 
tcacgtcaga ccgtgaatag agcacttaag gtctgcgggc attgaacttc cacgaggacg 4680 
ccgaaagctt cccagtaaat gtgccatctc gtaggcagaa aacggttccc ccgtagggtc 4740 
tctctcttgg cctcctttct aggtcgggct gattgctctt gaagctctct aggggggctc 4800 
acaccatagg cagataacgt tccccaccgg ctcgcctcgt aagcgcacaa ggactgctcc 4860 
caaagatctt caaagccact gccgcgactg ccttcgcgaa gccttgcccc gcggaaattt 4920 
cctccaccga gttcgtgcac acccctatgc caagcttctt tcaccctaaa ttcgagagat 4980 
tggattctta ccgtggaaat tcttcgcaaa aatcgtcccc tgatcgccct tgcgacgttg 5040 
gcgtcggtgc cgctggttgc gcttggcttg accgacttga tcagcggccg c 5091 



<210> 14 
<211> 28 

<212> DNA i 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 14 

gcgcggtacc tagactcacc ccagtgct 28 



<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 



<400> 15 

ctctactagt ttagatgtag aactcgatgt 



30 
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<210> 16 
<211> 6349 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 16 

tcgatttaaa tctcgagagg cctgacgtcg ggcccggtac ctagactcac cccagtgctt 60 
aaagcgctgg gtttttcttt ttcagactcg tgagaatgca aactagacta gacagagctg 120 
tccatataca ctggacgaag ttttagtctt gtccacccag aacaggcggt tattttcatg 180 
cccaccctcg cgccttcagg tcaacttgaa atccaagcga tcggtgatgt ctccaccgaa 240 
gccggagcaa tcattacaaa cgctgaaatc gcctatcacc gctggggtga ataccgcgta 300 
gataaagaag gacgcagcaa tgtcgttctc atcgaacacg ccctcactgg agattccaac 360 
gcagccgatt ggtgggctga cttgctcggt cccggcaaag ccatcaacac tgatatttac 420 
tgcgtgatct gtaccaacgt catcggtggt tgcaacggtt ccaccggacc tggctccatg 480 
catccagatg gaaatttctg gggtaatcgc ttccccgcca cgtccattcg tgatcaggta 540 
aacgccgaaa aacaattcct cgacgcactc ggcatcacca cggtcgccgc agtacttggt 600 
ggttccatgg gtggtgcccg caccctagag tgggccgcaa tgtacccaga aactgttggc 660 
gcagctgctg ttcttgcagt ttctgcacgc gccagcgcct ggcaaatcgg cattcaatcc 720 
gcccaaatta aggcgattga aaacgaccac cactggcacg aaggcaacta ctacgaatcc 780 
ggctgcaacc cagccaccgg actcggcgcc gcccgacgca tcgcccacct cacctaccgt 840 
ggcgaactag aaatcgacga acgcttcggc accaaagccc aaaagaacga aaacccactc 900 
ggtccctacc gcaagcccga ccagcgcttc gccgtggaat cctacttgga ctaccaagca 960 
gacaagctag tacagcgttt cgacgccggc tcctacgtct tgctcaccga cgccctcaac 1020 
cgccacgaca ttggtcgcga ccgcggaggc ctcaacaagg cactcgaatc catcaaagtt 1080 
ccagtccttg tcgcaggcgt agataccgat attttgtacc cctaccacca gcaagaacac 1140 
ctctccagaa acctgggaaa tctactggca atggcaaaaa tcgtatcccc tgtcggccac 1200 
gatgctttcc tcaccgaaag ccgccaaatg gatcgcatcg tgaggaactt cttcagcctc 1260 
atctccccag acgaagacaa cccttcgacc tacatcgagt tctacatcta aactagttcg 1320 
gacctaggga tatcgtcgac atcgatgctc ttctgcgtta attaacaatt gggatcctct 1380 
agacccggga tttaaatcgc tagcgggctg ctaaaggaag cggaacacgt agaaagccag 144 0 
tccgcagaaa cggtgctgac cccggatgaa tgtcagctac tgggctatct ggacaaggga 1500 
aaacgcaagc gcaaagagaa agcaggtagc ttgcagtggg cttacatggc gatagctaga 156 0 
ctgggcggtt ttatggacag caagcgaacc ggaattgcca gctggggcgc cctctggtaa 1620 
ggttgggaag ccctgcaaag taaactggat ggctttcttg ccgccaagga tctgatggcg 1680 
caggggatca agatctgatc aagagacagg atgaggatcg tttcgcatga ttgaacaaga 174 0 
tggattgcac gcaggttctc cggccgcttg ggtggagagg ctattcggct atgactgggc 1800 
acaacagaca atcggctgct ctgatgccgc cgtgttccgg ctgtcagcgc aggggcgccc 1860 
ggttcttttt gtcaagaccg acctgtccgg tgccctgaat gaactgcagg acgaggcagc 1920 
gcggctatcg tggctggcca cgacgggcgt tccttgcgca gctgtgctcg acgttgtcac 1980 
tgaagcggga agggactggc tgctattggg cgaagtgccg gggcaggatc tcctgtcatc 204 0 
tcaccttgct cctgccgaga aagtatccat catggctgat gcaatgcggc ggctgcatac 2100 
gcttgatccg gctacctgcc cattcgacca ccaagcgaaa catcgcatcg agcgagcacg 2160 
tactcggatg gaagccggtc ttgtcgatca ggatgatctg gacgaagagc atcaggggct 2220 
cgcgccagcc gaactgttcg ccaggctcaa ggcgcgcatg cccgacggcg aggatctcgt 2280 
cgtgacccat ggcgatgcct gcttgccgaa tatcatggtg gaaaatggcc gcttttctgg 234 0 
attcatcgac tgtggccggc tgggtgtggc ggaccgctat caggacatag cgttggctac 24 00 
ccgtgatatt gctgaagagc ttggcggcga atgggctgac cgcttcctcg tgctttacgg 2460 
tatcgccgct cccgattcgc agcgcatcgc cttctatcgc cttcttgacg agttcttctg 2520 
agcgggactc tggggttcga aatgaccgac caagcgacgc ccaacctgcc atcacgagat 2580 
ttcgattcca ccgccgcctt ctatgaaagg ttgggcttcg gaatcgtttt ccgggacgcc 2640 
ggctggatga tcctccagcg cggggatctc atgctggagt tcttcgccca cgctagcggc 2700 
gcgccggccg gcccggtgtg aaataccgca cagatgcgta aggagaaaat accgcatcag 2760 
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cgtgcgctct cctgttccga ccctgccgct taccggatac ctgtccgcct 



agttaccttc ggaaaaagag ttggtagctc ttgatccggc aaacaaacca 



ccgcgcaaag tcccgcttcg tgaaaatttt cgtgccgcgt gattttccgc 



aaaatattgc tcagatgcgt gtcgtgccgc agccagccgc gagcgcgcca 
cgccgaggag ctggaggcgg ctaggtcgca aatggcgctg gaagtgcgtc 



tgttcgacac ccatcccgag ctcgcgctgc gatcacgtgg ctggacgagc 



tcttatggag gttgctcgca tgatctcagg cacagaaaaa cctaaaaaac 



gaggcgaaaa 



tccaccgagt tcgtgcacac ccctatgcca agcttctttc accctaaatt 
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gattcttacc gtggaaattc ttcgcaaaaa tcgtcccctg atcgcccttg cgacgttggc 6300 
gtcggtgccg ctggttgcgc ttggcttgac cgacttgatc agcggccgc 634 9 



<210> 17 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 17 

gagactcgag ggccgttacc ctgcgaatg 29 



<210> 18 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 18 

cctgaaggcg cgagggtggg cattgtatgt cctcctggac 4 0 



<210> 19 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 19 

cccaccctcg cgccttcag 19 



<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 



<400> 20 

ctgggtacat tgcggccc 



18 
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<210> 21 
<211> 6394 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 21 

tcgatttaaa tctcgagggc cgttaccctg cgaatgtcca cagggtagct ggtagtttga 60 
aaatcaacgc cgttgccctt aggattcagt aactggcaca ttttgtaatg cgctagatct 120 
gtgtgctcag tcttccaggc tgcttatcac agtgaaagca aaaccaattc gtggctgcga 180 
aagtcgtagc caccacgaag tccaggagga catacaatgc ccaccctcgc gccttcaggt 24 0 
caacttgaaa tccaagcgat cggtgatgtc tccaccgaag ccggagcaat cattacaaac 300 
gctgaaatcg cctatcaccg ctggggtgaa taccgcgtag ataaagaagg acgcagcaat 360 
gtcgttctca tcgaacacgc cctcactgga gattccaacg cagccgattg gtgggctgac 420 
ttgctcggtc ccggcaaagc catcaacact gatatttact gcgtgatctg taccaacgtc 480 
atcggtggtt gcaacggttc caccggacct ggctccatgc atccagatgg aaatttctgg 540 
ggtaatcgct tccccgccac gtccattcgt gatcaggtaa acgccgaaaa acaattcctc 600 
gacgcactcg gcatcaccac ggtcgccgca gtacttggtg gttccatggg tggtgcccgc 660 
accctagagt gggccgcaat gtacccagaa actgttggcg cagctgctgt tcttgcagtt 720 
tctgcacgcg ccagcgcctg gcaaatcggc attcaatccg cccaaattaa ggcgattgaa 780 
aacgaccacc actggcacga aggcaactac tacgaatccg gctgcaaccc agccaccgga 840 
ctcggcgccg cccgacgcat cgcccacctc acctaccgtg gcgaactaga aatcgacgaa 900 
cgcttcggca ccaaagccca aaagaacgaa aacccactcg gtccctaccg caagcccgac 960 
cagcgcttcg ccgtggaatc ctacttggac taccaagcag acaagctagt acagcgtttc 1020 
gacgccggct cctacgtctt gctcaccgac gccctcaacc gccacgacat tggtcgcgac 1080 
cgcggaggcc tcaacaaggc actcgaatcc atcaaagttc cagtccttgt cgcaggcgta 1140 
gataccgata ttttgtaccc ctaccaccag caagaacacc tctccagaaa cctgggaaat 1200 
ctactggcaa tggcaaaaat cgtatcccct gtcggccacg atgctttcct caccgaaagc 126 0 
cgccaaatgg atcgcatcgt gaggaacttc ttcagcctca tctccccaga cgaagacaac 132 0 
ccttcgacct acatcgagtt ctacatctaa catatgacta gttcggacct agggatatcg 1380 
tcgacatcga tgctcttctg cgttaattaa caattgggat cctctagacc cgggatttaa 1440 
atcgctagcg ggctgctaaa ggaagcggaa cacgtagaaa gccagtccgc agaaacggtg 1500 
ctgaccccgg atgaatgtca gctactgggc tatctggaca agggaaaacg caagcgcaaa 1560 
gagaaagcag gtagcttgca gtgggcttac atggcgatag ctagactggg cggttttatg 1620 
gacagcaagc gaaccggaat tgccagctgg ggcgccctct ggtaaggttg ggaagccctg 1680 
caaagtaaac tggatggctt tcttgccgcc aaggatctga tggcgcaggg gatcaagatc 1740 
tgatcaagag acaggatgag gatcgtttcg catgattgaa caagatggat tgcacgcagg 1800 
ttctccggcc gcttgggtgg agaggctatt cggctatgac tgggcacaac agacaatcgg 1860 
ctgctctgat gccgccgtgt tccggctgtc agcgcagggg cgcccggttc tttttgtcaa 1920 
gaccgacctg tccggtgccc tgaatgaact gcaggacgag gcagcgcggc tatcgtggct 1980 
ggccacgacg ggcgttcctt gcgcagctgt gctcgacgtt gtcactgaag cgggaaggga 204 0 
ctggctgcta ttgggcgaag tgccggggca ggatctcctg tcatctcacc ttgctcctgc 2100 
cgagaaagta tccatcatgg ctgatgcaat gcggcggctg catacgcttg atccggctac 216 0 
ctgcccattc gaccaccaag cgaaacatcg catcgagcga gcacgtactc ggatggaagc 2220 
cggtcttgtc gatcaggatg atctggacga agagcatcag gggctcgcgc cagccgaact 2280 
gttcgccagg ctcaaggcgc gcatgcccga cggcgaggat ctcgtcgtga cccatggcga 234 0 
tgcctgcttg ccgaatatca tggtggaaaa tggccgcttt tctggattca tcgactgtgg 2400 
ccggctgggt gtggcggacc gctatcagga catagcgttg gctacccgtg atattgctga 2460 
agagcttggc ggcgaatggg ctgaccgctt cctcgtgctt tacggtatcg ccgctcccga 2520 
ttcgcagcgc atcgccttct atcgccttct tgacgagttc ttctgagcgg gactctgggg 2580 
ttcgaaatga ccgaccaagc gacgcccaac ctgccatcac gagatttcga ttccaccgcc 264 0 
gccttctatg aaaggttggg cttcggaatc gttttccggg acgccggctg gatgatcctc 2700 
cagcgcgggg atctcatgct ggagttcttc gcccacgcta gcggcgcgcc ggccggcccg 2760 
gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcaggcgct cttccgcttc 2820 
ctcgctcact gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc 2880 
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aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 294 0 
aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag 3000 
gctccgcccc cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc 3060 
gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt 3120 
tccgaccctg ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct 3180 
ttctcatagc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg 3240 
ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct 33 00 
tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 3360 
tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg 3420 
ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa 3480 
aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt 3540 
ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc 3600 
tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 3660 
atcaaaaagg atcttcacct agatcctttt aaaggccggc cgcggccgcg caaagtcccg 3720 
cttcgtgaaa attttcgtgc cgcgtgattt tccgccaaaa actttaacga acgttcgtta 3780 
taatggtgtc atgaccttca cgacgaagta ctaaaattgg cccgaatcat cagctatgga 3840 
tctctctgat gtcgcgctgg agtccgacgc gctcgatgct gccgtcgatt taaaaacggt 3900 
gatcggattt ttccgagctc tcgatacgac ggacgcgcca gcatcacgag actgggccag 3 96 0 
tgccgcgagc gacctagaaa ctctcgtggc ggatcttgag gagctggctg acgagctgcg 4 020 
tgctcggcca gcgccaggag gacgcacagt agtggaggat gcaatcagtt gcgcctactg 4080 
cggtggcctg attcctcccc ggcctgaccc gcgaggacgg cgcgcaaaat attgctcaga 4140 
tgcgtgtcgt gccgcagcca gccgcgagcg cgccaacaaa cgccacgccg aggagctgga 4200 
ggcggctagg tcgcaaatgg cgctggaagt gcgtcccccg agcgaaattt tggccatggt 4260 
cgtcacagag ctggaagcgg cagcgagaat tatcgcgatc gtggcggtgc ccgcaggcat 43 2 0 
gacaaacatc gtaaatgccg cgtttcgtgt gccgtggccg cccaggacgt gtcagcgccg 4380 
ccaccacctg caccgaatcg gcagcagcgt cgcgcgtcga aaaagcgcac aggcggcaag 4440 
aagcgataag ctgcacgaat acctgaaaaa tgttgaacgc cccgtgagcg gtaactcaca 4500 
gggcgtcggc taacccccag tccaaacctg ggagaaagcg ctcaaaaatg actctagcgg 4560 
attcacgaga cattgacaca ccggcctgga aattttccgc tgatctgttc gacacccatc 4620 
ccgagctcgc gctgcgatca cgtggctgga cgagcgaaga ccgccgcgaa ttcctcgctc 4680 
acctgggcag agaaaatttc cagggcagca agacccgcga cttcgccagc gcttggatca 4740 
aagacccgga cacggagaaa cacagccgaa gttataccga gttggttcaa aatcgcttgc 4800 
ccggtgccag tatgttgctc tgacgcacgc gcagcacgca gccgtgcttg tcctggacat 4860 
tgatgtgccg agccaccagg ccggcgggaa aatcgagcac gtaaaccccg aggtctacgc 4 92 0 
gattttggag cgctgggcac gcctggaaaa agcgccagct tggatcggcg tgaatccact 4 980 
gagcgggaaa tgccagctca tctggctcat tgatccggtg tatgccgcag caggcatgag 5040 
cagcccgaat atgcgcctgc tggctgcaac gaccgaggaa atgacccgcg ttttcggcgc 5100 
tgaccaggct ttttcacata ggctgagccg tggccactgc actctccgac gatcccagcc 5160 
gtaccgctgg catgcccagc acaatcgcgt ggatcgccta gctgatctta tggaggttgc 5220 
tcgcatgatc tcaggcacag aaaaacctaa aaaacgctat gagcaggagt tttctagcgg 5280 
acgggcacgt atcgaagcgg caagaaaagc cactgcggaa gcaaaagcac ttgccacgct 534 0 
tgaagcaagc ctgccgagcg ccgctgaagc gtctggagag ctgatcgacg gcgtccgtgt 54 00 
cctctggact gctccagggc gtgccgcccg tgatgagacg gcttttcgcc acgctttgac 5460 
tgtgggatac cagttaaaag cggctggtga gcgcctaaaa gacaccaagg gtcatcgagc 552 0 
ctacgagcgt gcctacaccg tcgctcaggc ggtcggagga ggccgtgagc ctgatctgcc 5580 
gccggactgt gaccgccaga cggattggcc gcgacgtgtg cgcggctacg tcgctaaagg 564 0 
ccagccagtc gtccctgctc gtcagacaga gacgcagagc cagccgaggc gaaaagctct 5700 
ggccactatg ggaagacgtg gcggtaaaaa ggccgcagaa cgctggaaag acccaaacag 5760 
tgagtacgcc cgagcacagc gagaaaaact agctaagtcc agtcaacgac aagctaggaa 5820 
agctaaagga aatcgcttga ccattgcagg ttggtttatg actgttgagg gagagactgg 5880 
ctcgtggccg acaatcaatg aagctatgtc tgaatttagc gtgtcacgtc agaccgtgaa 5940 
tagagcactt aaggtctgcg ggcattgaac ttccacgagg acgccgaaag cttcccagta 6000 
aatgtgccat ctcgtaggca gaaaacggtt cccccgtagg gtctctctct tggcctcctt 6060 
tctaggtcgg gctgattgct cttgaagctc tctagggggg ctcacaccat aggcagataa 6120 
cgttccccac cggctcgcct cgtaagcgca caaggactgc tcccaaagat cttcaaagcc 6180 
actgccgcga ctgccttcgc gaagccttgc cccgcggaaa tttcctccac cgagttcgtg 6240 
cacaccccta tgccaagctt ctttcaccct aaattcgaga gattggattc ttaccgtgga 6300 
aat tcttcgc aaaaatcgtc ccctgatcgc ccttgcgacg ttggcgtcgg tgccgctggt 6360 
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tgcgcttggc ttgaccgact tgatcagcgg ccgc 6394 



<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 22 

gagagagaga cgcgtcccag tggctgagac gcatc 35 



<210> 23 

<211> 34 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 23 

ctctctctgt cgacgaattc aatcttacgg cctg 34 



<210> 24 
<211> 4323 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 24 

tcgagaggcc tgacgtcggg cccggtacca cgcgtcatat gactagttcg gacctaggga 60 
tatcgtcgac atcgatgctc ttctgcgtta attaacaatt gggatcctct agacccggga 120 
tttaaatcgc tagcgggctg ctaaaggaag cggaacacgt agaaagccag tccgcagaaa 180 
cggtgctgac cccggatgaa tgtcagctac tgggctatct ggacaaggga aaacgcaagc 240 
gcaaagagaa agcaggtagc ttgcagtggg cttacatggc gatagctaga ctgggcggtt 300 
ttatggacag caagcgaacc ggaattgcca gctggggcgc cctctggtaa ggttgggaag 360 
ccctgcaaag taaactggat ggctttcttg ccgccaagga tctgatggcg caggggatca 420 
agatctgatc aagagacagg atgaggatcg tttcgcatga ttgaacaaga tggattgcac 480 
gcaggttctc cggccgcttg ggtggagagg ctattcggct atgactgggc acaacagaca 540 
atcggctgct ctgatgccgc cgtgttccgg ctgtcagcgc aggggcgccc ggttcttttt 600 
gtcaagaccg acctgtccgg tgccctgaat gaactgcagg acgaggcagc gcggctatcg 660 
tggctggcca cgacgggcgt tccttgcgca gctgtgctcg acgttgtcac tgaagcggga 720 
agggactggc tgctattggg cgaagtgccg gggcaggatc tcctgtcatc tcaccttgct 780 
cctgccgaga aagtatccat catggctgat gcaatgcggc ggctgcatac gcttgatccg 840 
gctacctgcc cattcgacca ccaagcgaaa catcgcatcg agcgagcacg tactcggatg 900 
gaagccggtc ttgtcgatca ggatgatctg gacgaagagc atcaggggct cgcgccagcc 960 
gaactgttcg ccaggctcaa ggcgcgcatg cccgacggcg aggatctcgt cgtgacccat 1020 
ggcgatgcct gcttgccgaa tatcatggtg gaaaatggcc gcttttctgg attcatcgac 1080 
tgtggccggc tgggtgtggc ggaccgctat caggacatag cgttggctac ccgtgatatt 114 0 
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gctgaagagc ttggcggcga atgggctgac cgcttcctcg tgctttacgg tatcgccgct 1200 
cccgattcgc agcgcatcgc cttctatcgc cttcttgacg agttcttctg agcgggactc 1260 
tggggttcga aatgaccgac caagcgacgc ccaacctgcc atcacgagat ttcgattcca 1320 
ccgccgcctt ctatgaaagg ttgggcttcg gaatcgtttt ccgggacgcc ggctggatga 1380 
tcctccagcg cggggatctc atgctggagt tcttcgccca cgctagcggc gcgccggccg 144 0 
gcccggtgtg aaataccgca cagatgcgta aggagaaaat accgcatcag gcgctcttcc 1500 
gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 1560 
cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 1620 
tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 1680 
cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 1740 
aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 1800 
cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 1860 
gcgctttctc atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 1920 
ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 1980 
cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 204 0 
aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 2100 
tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 2160 
ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 2220 
tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 2280 
ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 2340 
agattatcaa aaaggatctt cacctagatc cttttaaagg ccggccgcgg ccgccatcgg 2400 
cattttcttt tgcgttttta tttgttaact gttaattgtc cttgttcaag gatgctgtct 2460 
ttgacaacag atgttttctt gcctttgatg ttcagcagga agctcggcgc aaacgttgat 2520 
tgtttgtctg cgtagaatcc tctgtttgtc atatagcttg taatcacgac attgtttcct 2580 
ttcgcttgag gtacagcgaa gtgtgagtaa gtaaaggtta catcgttagg atcaagatcc 264 0 
atttttaaca caaggccagt tttgttcagc ggcttgtatg ggccagttaa agaattagaa 2700 
acataaccaa gcatgtaaat atcgttagac gtaatgccgt caatcgtcat ttttgatccg 2760 
cgggagtcag tgaacaggta ccatttgccg ttcattttaa agacgttcgc gcgttcaatt 2820 
tcatctgtta ctgtgttaga tgcaatcagc ggtttcatca cttttttcag tgtgtaatca 2880 
tcgtttagct caatcatacc gagagcgccg tttgctaact cagccgtgcg ttttttatcg 2940 
ctttgcagaa gtttttgact ttcttgacgg aagaatgatg tgcttttgcc atagtatgct 3000 
ttgttaaata aagattcttc gccttggtag ccatcttcag ttccagtgtt tgcttcaaat 3060 
actaagtatt tgtggccttt atcttctacg tagtgaggat ctctcagcgt atggttgtcg 3120 
cctgagctgt agttgccttc atcgatgaac tgctgtacat tttgatacgt ttttccgtca 3180 
ccgtcaaaga ttgatttata atcctctaca ccgttgatgt tcaaagagct gtctgatgct 3240 
gatacgttaa cttgtgcagt tgtcagtgtt tgtttgccgt aatgtttacc ggagaaatca 3300 
gtgtagaata aacggatttt tccgtcagat gtaaatgtgg ctgaacctga ccattcttgt 3360 
gtttggtctt ttaggataga atcatttgca tcgaatttgt cgctgtcttt aaagacgcgg 3420 
ccagcgtttt tccagctgtc aatagaagtt tcgccgactt tttgatagaa catgtaaatc 3480 
gatgtgtcat ccgcattttt aggatctccg gctaatgcaa agacgatgtg gtagccgtga 354 0 
tagtttgcga cagtgccgtc agcgttttgt aatggccagc tgtcccaaac gtccaggcct 3600 
tttgcagaag agatattttt aattgtggac gaatcaaatt cagaaacttg atatttttca 3660 
t ttt; ttt get gttcagggat ttgeagcata tcatggcgtg taatatggga aatgeegtat 3720 
gtttccttat atggcttttg gttcgtttct ttcgcaaacg cttgagttgc gcctcctgcc 3780 
ageagtgegg tagtaaaggt taatactgtt gcttgttttg caaacttttt gatgttcatc 3840 
gttcatgtct ccttttttat gtactgtgtt ageggtctge ttcttccagc cctcctgttt 3900 
gaagatggca agttagttac gcacaataaa aaaagaccta aaatatgtaa ggggtgacgc 3 960 
caaagtatac actttgccct ttacacattt taggtcttgc ctgetttate agtaacaaac 4020 
ccgcgcgatt tacttttcga cctcattcta ttagactctc gtttggattg caactggtct 4080 
attttcctct tttgtttgat agaaaatcat aaaaggattt gcagactacg ggectaaaga 4140 
actaaaaaat ctatctgttt cttttcattc tctgtatttt ttatagtttc tgttgcatgg 4200 
gcataaagtt gectttttaa tcacaattca gaaaatatca taatatctca tttcactaaa 4260 
taatagtgaa eggcaggtat atgtgatggg ttaaaaagga tcggcggccg ctcgatttaa 4320 
ate 4323 



<210> 25 
<211> 5860 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 25 

cccggtacca cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 60 
agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 120 
aactgtcagc acgtagatcg aaaggtgcac aaaggtggcc ctggtcgtac agaaatatgg 180 
cggttcctcg cttgagagtg cggaacgcat tagaaacgtc gctgaacgga tcgttgccac 240 
caagaaggct ggaaatgatg tcgtggttgt ctgctccgca atgggagaca ccacggatga 300 
acttctagaa cttgcagcgg cagtgaatcc cgttccgcca gctcgtgaaa tggatatgct 360 
cctgactgct ggtgagcgta tttctaacgc tctcgtcgcc atggctattg agtcccttgg 420 
cgcagaagcc caatctttca cgggctctca ggctggtgtg ctcaccaccg agcgccacgg 480 
aaacgcacgc attgttgatg tcactccagg tcgtgtgcgt gaagcactcg atgagggcaa 540 
gatctgcatt gttgctggtt tccagggtgt taataaagaa acccgcgatg tcaccacgtt 600 
gggtcgtggt ggttctgaca ccactgcagt tgcgttggca gctgctttga acgctgatgt 660 
gtgtgagatt tactcggacg ttgacggtgt gtataccgct gacccgcgca tcgttcctaa 720 
tgcacagaag ctggaaaagc tcagcttcga agaaatgctg gaacttgctg ctgttggctc 780 
caagattttg gtgctgcgca gtgttgaata cgctcgtgca ttcaatgtgc cacttcgcgt 840 
acgctcgtct tatagtaatg atcccggcac tttgattgcc ggctctatgg aggatattcc 900 
tgtggaagaa gcagtcctta ccggtgtcgc aaccgacaag tccgaagcca aagtaaccgt 960 
tctgggtatt tccgataagc caggcgaggc tgcgaaggtt ttccgtgcgt tggctgatgc 1020 
agaaatcaac attgacatgg ttctgcagaa cgtctcttct gtagaagacg gcaccaccga 1080 
catcaccttc acctgccctc gttccgacgg ccgccgcgcg atggagatct tgaagaagct 114 0 
tcaggttcag ggcaactgga ccaatgtgct ttacgacgac caggtcggca aagtctccct 1200 
cgtgggtgct ggcatgaagt ctcacccagg tgttaccgca gagttcatgg aagctctgcg 1260 
cgatgtcaac gtgaacatcg aattgatttc cacctctgag attcgtattt ccgtgctgat 1320 
ccgtgaagat gatctggatg ctgctgcacg tgcattgcat gagcagttcc agctgggcgg 1380 
cgaagacgaa gccgtcgttt atgcaggcac cggacgctaa agttttaaag gagtagtttt 144 0 
acaatgacca ccatcgcagt tgttggtgca accggccagg tcggccaggt tatgcgcacc 1500 
cttttggaag agcgcaattt cccagctgac actgttcgtt tctttgcttc cccacgttcc 1560 
gcaggccgta agattgaatt cgtcgacatc gatgctcttc tgcgttaatt aacaattggg 1620 
atcctctaga cccgggattt aaatcgctag cgggctgcta aaggaagcgg aacacgtaga 1680 
aagccagtcc gcagaaacgg tgctgacccc ggatgaatgt cagctactgg gctatctgga 1740 
caagggaaaa cgcaagcgca aagagaaagc aggtagcttg cagtgggctt acatggcgat 1800 
agctagactg ggcggtttta tggacagcaa gcgaaccgga attgccagct ggggcgccct 1860 
ctggtaaggt tgggaagccc tgcaaagtaa actggatggc tttcttgccg ccaaggatct 192 0 
gatggcgcag gggatcaaga tctgatcaag agacaggatg aggatcgttt cgcatgattg 1980 
aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg 2040 
actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg 2100 
ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 2160 
aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 222 0 
ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 2280 
tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 234 0 
tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 24 00 
gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 2460 
aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 252 0 
atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 2580 
tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt 264 0 
tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 2700 
tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt 2760 
tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc 2820 
acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg 2880 
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ggacgccggc tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccacgc 2940 
tagcggcgcg ccggccggcc cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 3 000 
gcatcaggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc 3060 
ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 3120 
acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg 3180 
cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct 324 0 
caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa 33 00 
gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc 3360 
tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt 3420 
aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 3480 
ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg 3540 
cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 3600 
tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctctgc 3660 
tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 3720 
ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc 3780 
aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 3840 
aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaaggccg 3900 
gccgcggccg ccatcggcat tttcttttgc gtttttattt gttaactgtt aattgtcctt 3960 
gttcaaggat gctgtctttg acaacagatg ttttcttgcc tttgatgttc agcaggaagc 4020 
tcggcgcaaa cgttgattgt ttgtctgcgt agaatcctct gtttgtcata tagcttgtaa 4080 
tcacgacatt gtttcctttc gcttgaggta cagcgaagtg tgagtaagta aaggttacat 4140 
cgttaggatc aagatccatt tttaacacaa ggccagtttt gttcagcggc ttgtatgggc 4200 
cagttaaaga attagaaaca taaccaagca tgtaaatatc gttagacgta atgccgtcaa 4260 
tcgtcatttt tgatccgcgg gagtcagtga acaggtacca tttgccgttc attttaaaga 4320 
cgttcgcgcg ttcaatttca tctgttactg tgttagatgc aatcagcggt ttcatcactt 4380 
ttttcagtgt gtaatcatcg tttagctcaa tcataccgag agcgccgttt gctaactcag 4440 
ccgtgcgttt tttatcgctt tgcagaagtt tttgactttc ttgacggaag aatgatgtgc 4500 
ttttgccata gtatgctttg ttaaataaag attcttcgcc ttggtagcca tcttcagttc 4560 
cagtgtttgc ttcaaatact aagtatttgt ggcctttatc ttctacgtag tgaggatctc 4620 
tcagcgtatg gttgtcgcct gagctgtagt tgccttcatc gatgaactgc tgtacatttt 4680 
gatacgtttt tccgtcaccg tcaaagattg atttataatc ctctacaccg ttgatgttca 4740 
aagagctgtc tgatgctgat acgttaactt gtgcagttgt cagtgtttgt ttgccgtaat 4800 
gtttaccgga gaaatcagtg tagaataaac ggatttttcc gtcagatgta aatgtggctg 4860 
aacctgacca ttcttgtgtt tggtctttta ggatagaatc atttgcatcg aatttgtcgc 4920 
tgtctttaaa gacgcggcca gcgtttttcc agctgtcaat agaagtttcg ccgacttttt 4980 
gatagaacat gtaaatcgat gtgtcatccg catttttagg atctccggct aatgcaaaga 5040 
cgatgtggta gccgtgatag tttgcgacag tgccgtcagc gttttgtaat ggccagctgt 5100 
cccaaacgtc caggcctttt gcagaagaga tatttttaat tgtggacgaa tcaaattcag 5160 
aaacttgata tttttcattt ttttgctgtt cagggatttg cagcatatca tggcgtgtaa 5220 
tatgggaaat gccgtatgtt tccttatatg gcttttggtt cgtttctttc gcaaacgctt 5280 
gagttgcgcc tcctgccagc agtgcggtag taaaggttaa tactgttgct tgttttgcaa 5340 
actttttgat gttcatcgtt catgtctcct tttttatgta ctgtgttagc ggtctgcttc 5400 
ttccagccct cctgtttgaa gatggcaagt tagttacgca caataaaaaa agacctaaaa 5460 
tatgtaaggg gtgacgccaa agtatacact ttgcccttta cacattttag gtcttgcctg 5520 
ctttatcagt aacaaacccg cgcgatttac ttttcgacct cattctatta gactctcgtt 5580 
tggattgcaa ctggtctatt ttcctctttt gtttgataga aaatcataaa aggatttgca 5640 
gactacgggc ctaaagaact aaaaaatcta tctgtttctt ttcattctct gtatttttta 5700 
tagtttctgt tgcatgggca taaagttgcc tttttaatca caattcagaa aatatcataa 5760 
tatctcattt cactaaataa tagtgaacgg caggtatatg tgatgggtta aaaaggatcg 5820 
gcggccgctc gatttaaatc tcgagaggcc tgacgtcggg 586 0 



<210> 26 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 26 

cggcaccacc gacatcatct tcacctgccc "tcgttccg 38 



<210> 27 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
primer 

<400> 27 

cggaacgagg gcaggtgaag atgatgtcgg tggtgccg 3 8 



<210> 28 
<211> 1263 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 28 

gtggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga 60 
aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc 120 
tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt 180 
ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc 240 
gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct 300 
ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt 360 
gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat 420 
aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg 480 
ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat 540 
accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa 600 
atgctggaac ttgctgctgt tggctccaag attttggtgc tgcgcagtgt tgaatacgct 660 
cgtgcattca atgtgccact tcgcgtacgc tcgtcttata gtaatgatcc cggcactttg 720 
attgccggct ctatggagga tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc 780 
gacaagtccg aagccaaagt aaccgttctg ggtatttccg ataagccagg cgaggctgcg 840 
aaggttttcc gtgcgttggc tgatgcagaa atcaacattg acatggttct gcagaacgtc 900 
tcttctgtag aagacggcac caccgacatc accttcacct gccctcgttc cgacggccgc 960 
cgcgcgatgg agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac 1020 
gacgaccagg tcggcaaagt ctccctcgtg ggtgctggca tgaagtctca cccaggtgtt 1080 
accgcagagt tcatggaagc tctgcgcgat gtcaacgtga acatcgaatt gatttccacc 114 0 
tctgagattc gtatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca 1200 
ttgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga 1260 
cgc 1263 



<210> 29 
<211> 5860 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 29 

cccggtacca cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 60 
agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 120 
aactgtcagc acgtagatcg aaaggtgcac aaaggtggcc ctggtcgtac agaaatatgg 180 
cggttcctcg cttgagagtg cggaacgcat tagaaacgtc gctgaacgga tcgttgccac 240 
caagaaggct ggaaatgatg tcgtggttgt ctgctccgca atgggagaca ccacggatga 300 
acttctagaa cttgcagcgg cagtgaatcc cgttccgcca gctcgtgaaa tggatatgct 360 
cctgactgct ggtgagcgta tttctaacgc tctcgtcgcc atggctattg agtcccttgg 420 
cgcagaagcc caatctttca cgggctctca ggctggtgtg ctcaccaccg agcgccacgg 480 
aaacgcacgc attgttgatg tcactccagg tcgtgtgcgt gaagcactcg atgagggcaa 540 
gatctgcatt gttgctggtt tccagggtgt taataaagaa acccgcgatg tcaccacgtt 600 
gggtcgtggt ggttctgaca ccactgcagt tgcgttggca gctgctttga acgctgatgt 660 
gtgtgagatt tactcggacg ttgacggtgt gtataccgct gacccgcgca tcgttcctaa 720 
tgcacagaag ctggaaaagc tcagcttcga agaaatgctg gaacttgctg ctgttggctc 780 
caagattttg gtgctgcgca gtgttgaata cgctcgtgca ttcaatgtgc cacttcgcgt 840 
acgctcgtct tatagtaatg atcccggcac tttgattgcc ggctctatgg aggatattcc 900 
tgtggaagaa gcagtcctta ccggtgtcgc aaccgacaag tccgaagcca aagtaaccgt 960 
tctgggtatt tccgataagc caggcgaggc tgcgaaggtt ttccgtgcgt tggctgatgc 1020 
agaaatcaac attgacatgg ttctgcagaa cgtctcttct gtagaagacg gcaccaccga 1080 
catcatcttc acctgccctc gttccgacgg ccgccgcgcg atggagatct tgaagaagct 114 0 
tcaggttcag ggcaactgga ccaatgtgct ttacgacgac caggtcggca aagtctccct 1200 
cgtgggtgct ggcatgaagt ctcacccagg tgttaccgca gagttcatgg aagctctgcg 1260 
cgatgtcaac gtgaacatcg aattgatttc cacctctgag attcgtattt ccgtgctgat 1320 
ccgtgaagat gatctggatg ctgctgcacg tgcattgcat gagcagttcc agctgggcgg 1380 
cgaagacgaa gccgtcgttt atgcaggcac cggacgctaa agttttaaag gagtagtttt 144 0 
acaatgacca ccatcgcagt tgttggtgca accggccagg tcggccaggt tatgcgcacc 1500 
cttttggaag agcgcaattt cccagctgac actgttcgtt tctttgcttc cccacgttcc 1560 
gcaggccgta agattgaatt cgtcgacatc gatgctcttc tgcgttaatt aacaattggg 1620 
atcctctaga cccgggattt aaatcgctag cgggctgcta aaggaagcgg aacacgtaga 1680 
aagccagtcc gcagaaacgg tgctgacccc ggatgaatgt cagctactgg gctatctgga 174 0 
caagggaaaa cgcaagcgca aagagaaagc aggtagcttg cagtgggctt acatggcgat 1800 
agctagactg ggcggtttta tggacagcaa gcgaaccgga attgccagct ggggcgccct 186 0 
ctggtaaggt tgggaagccc tgcaaagtaa actggatggc tttcttgccg ccaaggatct 1920 
gatggcgcag gggatcaaga tctgatcaag agacaggatg aggatcgttt cgcatgattg 1980 
aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg 204 0 
actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg 2100 
ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 2160 
aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 2220 
ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 2280 
tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 2340 
tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 2400 
gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 246 0 
aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 252 0 
atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 2580 
tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt 264 0 
tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 2700 
tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt 2760 
tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc 2820 
acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg 2880 
ggacgccggc tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccacgc 294 0 
tagcggcgcg ccggccggcc cggtgtgaaa taccgcacag atgcgtaagg agaaaatacc 3000 
gcatcaggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc gttcggctgc 3060 
ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa tcaggggata 312 0 
acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg 318 0 
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cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa aatcgacgct 324 0 
caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt ccccctggaa 33 00 
gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg tccgcctttc 3360 
tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc agttcggtgt 3420 
aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc gaccgctgcg 3480 
ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcgccactgg 3540 
cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct acagagttct 3600 
tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc tgcgctctgc 3660 
tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa caaaccaccg 3720 
ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa aaaggatctc 3780 
aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 3840 
aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaaggccg 3900 
gccgcggccg ccatcggcat tttcttttgc gtttttattt gttaactgtt aattgtcctt 3960 
gttcaaggat gctgtctttg acaacagatg ttttcttgcc tttgatgttc agcaggaagc 402 0 
tcggcgcaaa cgttgattgt ttgtctgcgt agaatcctct gtttgtcata tagcttgtaa 4080 
tcacgacatt gtttcctttc gcttgaggta cagcgaagtg tgagtaagta aaggttacat 4140 
cgttaggatc aagatccatt tttaacacaa ggccagtttt gttcagcggc ttgtatgggc 4200 
cagttaaaga attagaaaca taaccaagca tgtaaatatc gttagacgta atgccgtcaa 4260 
tcgtcatttt tgatccgcgg gagtcagtga acaggtacca tttgccgttc attttaaaga 4320 
cgttcgcgcg tccaatttca tctgttactg tgttagatgc aatcagcggt ttcatcactt 4380 
ttttcagtgt gtaatcatcg tttagctcaa tcataccgag agcgccgttt gctaactcag 4440 
ccgtgcgttt tttatcgctt tgcagaagtt tttgactttc ttgacggaag aatgatgtgc 4500 
ttttgccata gtatgctttg ttaaataaag attcttcgcc ttggtagcca tcttcagttc 4560 
cagtgtttgc ttcaaatact aagtatttgt ggcctttatc ttctacgtag tgaggatctc 4620 
tcagcgtatg gttgtcgcct gagctgtagt tgccttcatc gatgaactgc tgtacatttt 4680 
gatacgtttt tccgtcaccg tcaaagattg atttataatc ctctacaccg ttgatgttca 4740 
aagagctgtc tgatgctgat acgttaactt gtgcagttgt cagtgtttgt ttgccgtaat 4800 
gtttaccgga gaaatcagtg tagaataaac ggatttttcc gtcagatgta aatgtggctg 4860 
aacctgacca ttcttgtgtt tggtctttta ggatagaatc atttgcatcg aatttgtcgc 4920 
tgtctttaaa gacgcggcca gcgtttttcc agctgtcaat agaagtttcg ccgacttttt 4980 
gatagaacat gtaaatcga't gtgtcatccg catttttagg atctccggct aatgcaaaga 504 0 
cgatgtggta gccgtgatag tttgcgacag tgccgtcagc gttttgtaat ggccagctgt 5100 
cccaaacgtc caggcctttt gcagaagaga tatttttaat tgtggacgaa tcaaattcag 5160 
aaacttgata tttttcattt ttttgctgtt cagggatttg cagcatatca tggcgtgtaa 5220 
tatgggaaat gccgtatgtt tccttatatg gcttttggtt cgtttctttc gcaaacgctt 5280 
gagttgcgcc tcctgccagc agtgcggtag taaaggttaa tactgttgct tgttttgcaa 534 0 
actttttgat gttcatcgtt catgtctcct tttttatgta ctgtgttagc ggtctgcttc 5400 
ttccagccct cctgtttgaa gatggcaagt tagttacgca caataaaaaa agacctaaaa 5460 
tatgtaaggg gtgacgccaa agtatacact ttgcccttta cacattttag gtcttgcctg 5520 
ctt tatcagt aacaaacccg cgcgatttac ttttcgacct cattctatta gactctcgtt 5580 
tggattgcaa ctggtctatt ttcctctttt gtttgataga aaatcataaa aggatttgca 5640 
gactacgggc ctaaagaact aaaaaatcta tctgtttctt ttcattctct gtatttttta 5700 
tagtttctgt tgcatgggca taaagttgcc tttttaatca caattcagaa aatatcataa 5760 
tatctcattt cactaaataa tagtgaacgg caggtatatg tgatgggtta aaaaggatcg 5820 
gcggccgctc gatttaaatc tcgagaggcc tgacgtcggg 5860 



<210> 30 
<211> 29 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 30 

cgccaattgt ggccgttacc ctgcgaatg 



29 



<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 31 

ttctgtacga ccagggccac tgtatgtcct cctggacttc 



<210> 32 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 32 

gaagtccagg aggacataca gtggccctgg tcgtacagaa 



<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 33 

catgcccggg acagcagcaa gttccagcat 



<210> 34 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 34 

cgcgacgtcc gtcccaaaac gatcatgat 



<210> 35 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 35 

cgccaattgc tttgtgcacc tttcgatct 29 



<210> 36 
<211> 5670 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
plasmid 

<400> 36 

tcgagaggcc tgacgtccgt cccaaaacga tcatgatgcc cacggctacg gtgaggaggg 60 
tagcccagaa gatttcagtt cggcgtagtc ggtagccatt gaatcgtgct gagagcggca 120 
gcgtgaacat cagcgacagg acaagcactg gttgcactac caagagggtg ccgaaaccaa 180 
gtgctactgt ttgtaagaaa tatgccagca tcgcggtact catgcctgcc caccacatcg 240 
gtgtcatcag agcattgagt aaaggtgagc tccttaggga gccatctttt ggggtgcgga 300 
gcgcgatccg gtgtctgacc acggtgcccc atgcgattgt taatgccgat gctagggcga 360 
aaagcacggc gagcagattg ctttgcactt gattcagggt agttgactaa agagttgctc 420 
gcgaagtagc acctgtcact tttgtctcaa atattaaatc gaatatcaat atatggtctg 480 
tttattggaa cgcgtcccag tggctgagac gcatccgcta aagccccagg aaccctgtgc 54 0 
agaaagaaaa cactcctctg gctaggtaga cacagtttat aaaggtagag ttgagcgggt 600 
aactgtcagc acgtagatcg aaaggtgcac aaagcaattg tggccgttac cctgcgaatg 660 
tccacagggt agctggtagt ttgaaaatca acgccgttgc ccttaggatt cagtaactgg 720 
cacattttgt aatgcgctag atctgtgtgc tcagtcttcc aggctgctta tcacagtgaa 780 
agcaaaacca attcgtggct gcgaaagtcg tagccaccac gaagtccagg aggacataca 840 
gtggccctgg tcgtacagaa atatggcggt tcctcgcttg agagtgcgga acgcattaga 900 
aacgtcgctg aacggatcgt tgccaccaag aaggctggaa atgatgtcgt ggttgtctgc 960 
tccgcaatgg gagacaccac ggatgaactt ctagaacttg cagcggcagt gaatcccgtt 1020 
ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcgtatttc taacgctctc 1080 
gtcgccatgg ctattgagtc ccttggcgca gaagcccaat ctttcacggg ctctcaggct 1140 
ggtgtgctca ccaccgagcg ccacggaaac gcacgcattg ttgatgtcac tccaggtcgt 1200 
gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gggtgttaat 1260 
aaagaaaccc gcgatgtcac cacgttgggt cgtggtggtt ctgacaccac tgcagttgcg 132 0 
ttggcagctg ctttgaacgc tgatgtgtgt gagatttact cggacgttga cggtgtgtat 1380 
accgctgacc cgcgcatcgt tcctaatgca cagaagctgg aaaagctcag cttcgaagaa 144 0 
atgctggaac ttgctgctgt cccgggattt aaatcgctag cgggctgcta aaggaagcgg 1500 
aacacgtaga aagccagtcc gcagaaacgg tgctgacccc ggatgaatgt cagctactgg 1560 
gctatctgga caagggaaaa cgcaagcgca aagagaaagc aggtagcttg cagtgggctt 162 0 
acatggcgat agctagactg ggcggtttta tggacagcaa gcgaaccgga attgccagct 1680 
ggggcgccct ctggtaaggt tgggaagccc tgcaaagtaa actggatggc tttcttgccg 174 0 
ccaaggatct gatggcgcag gggatcaaga tctgatcaag agacaggatg aggatcgttt 1800 
cgcatgattg aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta 1860 
ttcggctatg actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg 1920 
tcagcgcagg ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa 1980 
ctgcaggacg aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct 204 0 
gtgctcgacg ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg 2100 
caggatctcc tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca 2160 
atgcggcggc tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat 2220 
cgcatcgagc gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac 2280 
gaagagcatc aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc 234 0 
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gacggcgagg atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa 24 00 
aatggccgct tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag 2460 
gacatagcgt tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc 2520 
ttcctcgtgc tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt 2580 
cttgacgagt tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca 2640 
acctgccatc acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa 2700 
tcgttttccg ggacgccggc tggatgatcc tccagcgcgg ggatctcatg ctggagttct 2760 
tcgcccacgc tagcggcgcg ccggccggcc cggtgtgaaa taccgcacag atgcgtaagg 2820 
agaaaatacc gcatcaggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc 2880 
gttcggctgc ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 2940 
tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 3 000 
aaaaaggccg cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa 3060 
aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 3120 
ccccctggaa gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg 3180 
tccgcctttc tcccttcggg aagcgtggcg ctttctcata gctcacgctg taggtatctc 3240 
agttcggtgt aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc 3300 
gaccgctgcg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 3360 
tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct 3420 
acagagttct tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc 34 80 
tgcgctctgc tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 3540 
caaaccaccg ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa 3600 
aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa 3660 
aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 3720 
ttaaaggccg gccgcggccg ccatcggcat tttcttttgc gtttttattt gttaactgtt 3780 
aattgtcctt gttcaaggat gctgtctttg acaacagatg ttttcttgcc tttgatgttc 3840 
agcaggaagc tcggcgcaaa cgttgattgt ttgtctgcgt agaatcctct gtttgtcata 3900 
tagcttgtaa tcacgacatt gtttcctttc gcttgaggta cagcgaagtg tgagtaagta 3960 
aaggttacat cgttaggatc aagatccatt tttaacacaa ggccagtttt gttcagcggc 4020 
ttgtatgggc cagttaaaga attagaaaca taaccaagca tgtaaatatc gttagacgta 4080 
atgccgtcaa tcgtcatttt tgatccgcgg gagtcagtga acaggtacca tttgccgttc 4140 
attttaaaga cgttcgcgcg ttcaatttca tctgttactg tgttagatgc aatcagcggt 4200 
ttcatcactt ttttcagtgt gtaatcatcg tttagctcaa tcataccgag agcgccgttt 4260 
gctaactcag ccgtgcgttt tttatcgctt tgcagaagtt tttgactttc ttgacggaag 4320 
aatgatgtgc ttttgccata gtatgctttg ttaaataaag attcttcgcc ttggtagcca 4380 
tcttcagttc cagtgtttgc ttcaaatact aagtatttgt ggcctttatc ttctacgtag 4440 
tgaggatctc tcagcgtatg gttgtcgcct gagctgtagt tgccttcatc gatgaactgc 4500 
tgtacatttt gatacgtttt tccgtcaccg tcaaagattg atttataatc ctctacaccg 4560 
ttgatgttca aagagctgtc tgatgctgat acgttaactt gtgcagttgt cagtgtttgt 4620 
ttgccgtaat gtttaccgga gaaatcagtg tagaataaac ggatttttcc gtcagatgta 4680 
aatgtggctg aacctgacca ttcttgtgtt tggtctttta ggatagaatc atttgcatcg 4740 
aatttgtcgc tgtctttaaa gacgcggcca gcgtttttcc agctgtcaat agaagtttcg 4800 
ccgacttttt gatagaacat gtaaatcgat gtgtcatccg catttttagg atctccggct 4860 
aatgcaaaga cgatgtggta gccgtgatag tttgcgacag tgccgtcagc gttttgtaat 4 920 
ggccagctgt cccaaacgtc caggcctttt gcagaagaga tatttttaat tgtggacgaa 4 980 
tcaaattcag aaacttgata tttttcattt ttttgctgtt cagggatttg cagcatatca 5040 
tggcgtgtaa tatgggaaat gccgtatgtt tccttatatg gcttttggtt cgtttctttc 5100 
gcaaacgctt gagttgcgcc tcctgccagc agtgcggtag taaaggttaa tactgttgct 5160 
tgttttgcaa actttttgat gttcatcgtt catgtctcct tttttatgta ctgtgttagc 5220 
ggtctgcttc ttccagccct cctgtttgaa gatggcaagt tagttacgca caataaaaaa 5280 
agacctaaaa tatgtaaggg gtgacgccaa agtatacact ttgcccttta cacattttag 5340 
gtcttgcctg ctttatcagt aacaaacccg cgcgatttac ttttcgacct cattctatta 5400 
gactctcgtt tggattgcaa ctggtctatt ttcctctttt gtttgataga aaatcataaa 5460 
aggatttgca gactacgggc ctaaagaact aaaaaatcta tctgtttctt ttcattctct 5520 
gtatttttta tagtttctgt tgcatgggca taaagttgcc tttttaatca caattcagaa 5580 
aatatcataa tatctcattt cactaaataa tagtgaacgg caggtatatg tgatgggtta 5640 
aaaaggatcg gcggccgctc gatttaaatc 5670 
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<210> 37 
<211> 1005 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 37 

atgaacctaa agaaccccga aacgccagac cgtaaccttg ctatggagct ggtgcgagtt 60 
acggaagcag ctgcactggc ttctggacgt tgggttggac gtggcatgaa gaatgaaggc 12 0 
gacggtgccg ctgttgacgc catgcgccag ctcatcaact cagtgaccat gaagggcgtc 18 0 
gttgttatcg gcgagggcga aaaagacgaa gctccaatgc tgtacaacgg cgaagaggtc 240 
ggaaccggct ttggacctga ggttgatatc gcagttgacc cagttgacgg caccaccctg 300 
atggctgagg gtcgccccaa cgcaatttcc attctcgcag ctgcagagcg tggcaccatg 360 
tacgatccat cctccgtctt ctacatgaag aagatcgccg tgggacctga ggccgcaggc 420 
aagatcgaca tcgaagctcc agttgcccac aacatcaacg cggtggcaaa gtccaaggga 480 
atcaaccctt ccgacgtcac cgttgtcgtg cttgaccgtc ctcgccacat cgaactgatc 540 
gcagacattc gtcgtgcagg cgcaaaggtt cgtctcatct ccgacggcga cgttgcaggt 600 
gcagttgcag cagctcagga ttccaactcc gtggacatca tgatgggcac cggcggaacc 660 
ccagaaggca tcatcactgc gtgcgccatg aagtgcatgg gtggcgaaat ccagggcatc 720 
ctggccccaa tgaacgattt cgagcgccag aaggcacacg acgctggtct ggttcttgat 780 
caggttctgc acaccaacga tctggtgagc tccgacaact gctacttcgt ggcaaccggt 840 
gtgaccaacg gtgacatgct ccgtggcgtt tcctaccgcg caaacggcgc aaccacccgt 900 
tccctggtta tgcgcgcaaa gtcaggcacc atccgccaca tcgagtctgt ccaccagctg 960 
tccaagctgc aggaatactc cgtggttgac tacaccaccg cgacc 1005 



<210> 38 
<211> 335 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Met Asn Leu Lys Asn Pro Glu Thr Pro Asp Arg Asn Leu Ala Met Glu 
15 10 15 

Leu Val Arg Val Thr Glu Ala Ala Ala Leu Ala Ser Gly Arg Trp Val 

20 25 30 

Gly Arg Gly Met Lys Asn Glu Gly Asp Gly Ala Ala Val Asp Ala Met 
35 40 45 

Arg Gin Leu lie Asn Ser Val Thr Met Lys Gly Val Val Val lie Gly 
50 55 60 

Glu Gly Glu Lys Asp Glu Ala Pro Met Leu Tyr Asn Gly Glu Glu Val 
65 70 75 80 

Gly Thr Gly Phe Gly Pro Glu Val Asp lie Ala Val Asp Pro Val Asp 

85 90 95 

Gly Thr Thr Leu Met Ala Glu Gly Arg Pro Asn Ala lie Ser lie Leu 

100 105 110 

Ala Ala Ala Glu Arg Gly Thr Met Tyr Asp Pro Ser Ser Val Phe Tyr 
115 120 125 



Met Lys Lys lie Ala Val Gly Pro Glu Ala Ala Gly Lys lie Asp lie 
130 135 140 



Glu Ala Pro Val Ala His Asn lie Asn Ala Val Ala Lys Ser Lys Gly 
145 150 155 160 



lie Asn Pro Ser Asp Val Thr Val Val Val Leu Asp Arg Pro Arg His 

165 170 175 

lie Glu Leu lie Ala Asp lie Arg Arg Ala Gly Ala Lys Val Arg Leu 

180 185 190 

lie Ser Asp Gly Asp Val Ala Gly Ala Val Ala Ala Ala Gin Asp Ser 
195 200 205 

Asn Ser Val Asp lie Met Met Gly Thr Gly Gly Thr Pro Glu Gly He 
210 215 220 

He Thr Ala Cys Ala Met Lys Cys Met Gly Gly Glu He Gin Gly He 
225 230 235 240 

Leu Ala Pro Met Asn Asp Phe Glu Arg Gin Lys Ala His Asp Ala Gly 

j 245 250 255 

Leu Val Leu Asp Gin Val Leu His Thr Asn Asp Leu Val Ser Ser Asp 

260 265 270 

Asn Cys Tyr Phe Val Ala Thr Gly Val Thr Asn Gly Asp Met Leu Arg 
275 280 285 

Gly Val Ser Tyr Arg Ala Asn Gly Ala Thr Thr Arg Ser Leu Val Met 
290 295 300 

* 

Arg Ala Lys Ser Gly Thr He Arg His He Glu Ser Val His Gin Leu 
305 310 315 320 

Ser Lys Leu Gin Glu Tyr Ser Val Val Asp Tyr Thr Thr Ala Thr 

325 330 335 



<210> 39 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 39 
tagttt 



<210> 40 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 
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<400> 40 
taggat 



<210> 41 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 41 
tgcgct 



<210> 42 
<211> 7 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 



<400> 42 
aggagga 



7 



